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Textbook: Intercom - I Class/level: 7 1 Grade 

Unit: 3 Time: 45 minutes 

Page: 30 

Topic: Presentation 

Objectives: in teaching this part of unit 3, students will be able to: 



One. produce similar grammatical structures 
Two. get familiar with the process of English in action 
Three, improve their vocabulary in action 



Teaching Process 


Students/Teacher Activities 


Teaching 
Materials 


Step: I 

Preparation 
Reviewing the 
las.t lesson 
5-10 minutes 


• Greeting the students 

• Arranging students' chairs/benches 

• Calling students' roll 

1. The teacher plays the cassette and the students listen 
and put the letter of the correct picture in the blank 
spaces provided on page 29. 

2. The teacher tells the students to use the words on page 
30, under item No. 6 orally. 


Cassette 
player, 

Board 
marker, & 
book 
page 29 


Step: 2 

Presenting the 
new lessons 

15-25 
minutes 


1. The teacher acts out some familiar words in the 
classroom e.g. walking, reading, washing ... etc. 
students make some simple sentences and then writes 
2 or 3 examples on the board. 

2. Students open the book page 30 and* look/study the 
six, pictures, one after another. : 

3. The teacher presents the 6 pictures one after the other 
and reads the sentences while the students are 
listening 

4. The teacher holds up each of the 6 pictures and the 
students read the sentences first in unison, then in 
groups/rows and later on individually. 

5. The teacher distributes the pictures to smaller groups 
and then lets them role-play on the basis of the 
models/jotted down in the textbook. 


Picture of 

different 

people 

pictures 


Step: 3 

Reviewing 
the new Lesson 
10- 15 
minutes 


1. the teacher presents the pictures under item No. 8 on 
page 31 to the students and they make sentences first 
individually and then in unison 

2. The teacher distributes the pictures to various groups o 
role-play them on the basis of the model presented in 
the textbook 


Book 
Pictures 


Step: 4 

Evaluation 
Classwork 
Homework 

5 - 10 


1. The teacher holds up the pictures to 5 or 6 
volunteer students in the classroom and each one 
is asked to answer the teacher's questions on the 
basis of the model 

2. The teacher then distributes the pictures to 
students to ask each other questions on the basis 
of the model 

H.W: Write five sentences on the basis of the model. 


Pictures 
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Textbook: Intercom - I Class/level: 7 1 Grade 

Unit: 5 Time: 45 minutes 

Page: 53 

Title: A call to Mexico 
Topic: Dialogue 

Objectives: Students in learning the dialogue will be able to: 



a. Improve their conversation based on the telephone call. 

b. Ask each other questions on the basis of the patterns. 

c. Improve the vocabulary power 



Teaching 
Process 


Students/Teachers Activities 


Teaching 
Materials 


Step: U 

Preparation 
Reviewing 
the last 
lesson 


' 1 1 ill! 1 | 

• Greeting the students 

• Telling students to arrange their chairs 

• Calling students' role 

1. The teacher asks some volunteer students to read an 
answer from exercise 1 9, 20 and 21 on PP 50 - 5 1 . 

2, The teacher asks a few students to use one or two words 
from the vocabulary listed on page 52. 


Chairs 


Step: 2 

Presenting 
the new 
lesson 

• 


1. The teacher clarifies/gives the meanings of the words, 
which he/she thinks* are difficult to students in the 
dialogue. 

2. Teachers give the time to students to read the dialogue 
silently. 

3. Two students read the dialogue loudly in different roles 
(Mike, uperator) 

4. Repeat the exercise by different students in their roles. 

5. The teacher takes the role of an operator and the students 
take the role of Mike. 

6. Row A students take the role of the operator and Row B 
students take the role of Mike. 

7. Students A takes the role of the operator and students B 

frxYrt^c flip* rr\ 1 a A^il/'f* 

8. In case a student makes a grammatical or pronunciation 
mistake/s at the end, all students are stopped and 
corrected through repeating their correct form 3 or 4 
times. 


Words 
cards 


Step: 3 

Reviewing 

Thf» la<st 

Lesson 


1 . The teacher invites two or three pairs of oral & volunteer 
students to role-play the dialogue written while students' 

hooks are onen 

2. Two or three volunteer students are invited to role-play 
the dialogue 

3. Students should do the exercises on pages 45 and 55 
under the teacher's close supervision 




Step : 4 

Evaluation 
Class work 
Home work 


3. The teacher asks students from various positions to make 
sentence with the word can. 

4. The teacher assigns the students to do. 

W.H: Write five sentences, using "can". 
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Textbook; Intercom - 2 Class/level: 8 1 1 Grade 

Unit: 2 Time: 45 minutes 

Page: 16 

Topic: A Tour of Winfield 
Objectives: 



• Greeting the students 

• Arranging students' chairs 

• Calling students roll 



Teaching Process 


Students/Teachers Activities 


Teaching 
Materials 


Step: 1 

Preparation 
Reviewing 
The last 
Lesson 


1. The teacher dictates 10 to 15 words from the 
vocabulary list on page 15 and then invites 
students to write the dictated words on the board. 

2. In addition to this, the teacher also gives them 
some extra words to be used in proper sentences. 


Board 

Marker 

Textbook 


Step: 2 

Presenting 
The new 
Lesson . 


1. The teacher discusses the meanings of the 
new words and then role-play for correcting 
students' pronunciation 

2. Proper time should be gaven to read the 
conversation silently and solve their 
problems. 

3. The teacher asks 2 or 3 pairs of volunteer 
students to role-play the conversation. 

A Qtnrl^ntc in rpcp nf* havincT nrnn urination 

problem or any other grammatical errors, they 
should be jotted down on a piece of paper by 
the teacher and later on to be discussed with 

flip ctiiHpntc 

5. The teacher later on, role-plays the real 
objects or their pictures with .2 or 3 volunteer 
pairs of students 

6. The teacher then invites 2 or 3 volunteer 
students to role-play on the basis of the 
instructions on p ? 17 & 18. 




Step : 3 

Reviewing 
the lesson 
Oral Drill 


1 . The teacher discusses the meanings for he words with 
students, which have made a list. 

2. The teacher asks one or two pairs for volunteer 
students to role-play the conversation part by part. 


Words 
cards 


Step: 4 

Evaluation 
Class work 
nome wui k 


1 . Students should practice with each other the following 

types of questions: 

A. What do your parents do? 

R Mv fathpr i«s and mv Mother is a 

A. What do/es your brother/s do? 

B. My brother is a college student and my sister is a 
nurse. , 

A. What's your brother's name? 

B. Mv brother's name is 

A. What's your sister's name? 

B. Mv sister's name is 

2. After oral practice, similar or the same questions 
should be assigned as homework. 
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Textbook: Intercom - 2 
Unit: 10 
Page: 95 

Title: Liz'z Resume 

Objectives: In teaching this unit, students will be able to : 

a. How to write a resume 

b. How to apply for a job 



Class/Ievel:*9 th Grade 
Time: 45 minutes 



Teaching Process 



Students/Teacher Activities 



Teaching 
Materials 



Step: 1 

Preparation 



a. Greeting the students 

b. Arranging the classroom chairs/benches 

c. Calling students' roll 

d. Checking students homework 



Chairs/ 
benches 



Step: 2 

Presenting 
The new 
lesson 



Discussing the new words before starting the new 
lesson 

The teacher reads the passage for correcting students' 
pronunciation. 

The teacher asks two or three volunteer pairs to roll- 
play the dialogue 

The teacher asks some questions about the content of 
the passage and the students from various positions 
answer them volunteerily . 



words 



pages 



Step: 3 

Reviewing 
the present 
lesson 



The teacher lets the students read the passage silently 
and then find the answers for the concerned questions. 



Textbook 



Step: 4 

Evaluation 
Class work 
Home work 



The teacher once again puts the questions on the board and 
lets students write the answers in their notebooks. The 
questions can be as the following: 

Questions: 



board 
notebook 



1 



2. 



5.. 



6. 



What is the whole passage based on? 
It's based on resume. 
What is a resume 

It's a brief record of one's educational background 
Where's Elizabeth Young working? 
She's working in Winfield. 
Where are you working? 

I am working in • 

What is now she working as? 
She's working as an international operator. 
Who will be invited for an interview? 
Ms Elizabeth 



resume 
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Textbook: Intercom - 3 Class/level: 1 1 1 Grade 

Unit: 2 Time: 45 minutes 

Page: 16 

Topic: Vocabulary Building 

Objectives: Students in learning the present lesson will be able to: 



a. Enhance their Vocabulary Power 

b. Use the vocabulary in real situation 

c. Spell and pronounce the vocabulary accurately 



Teaching Process 


Students/Teacher Activities 


Teaching 
Materials 


Step: 1 

Preparation & 
reviewing the 
new lesson 

» 


• Greeting the students 

• Arranging students' chairs 

• Calling students role 

• The teacher dictates 10 words from the vocabulary list 
on pages 14 and 15 and then writes them on the board 
for students' correction or, they exchange their papers 
for being corrected. 


chairs 

vocabulary 
list, 
board, 
papers 


Step: 2 

Presentation 
Teaching 
the new 
lesson 


1 . The teacher pronounces the selected words on pages 
and pronounces them while the students are listening. 

2. The teacher pronounces the selected words and tells 
the students to repeat after him/her. 

3. The teacher instructs the students to fill in the blanks 
in the given paragraph on page 1 6. 

4. The teacher calls on individual students to read the 
paragraph with the given words. 

5. The teacher puts the charts under "Vocabulary 
Building" and discuss their meanings with them 

6. Volunteer students are invited to the front of the classroom 
to role-play on the basis of the following example: 

SA: What's the price of the International ZX-2? 
SB: Twenty-two thousands dollars 
1 . SA: That's expensive 


cards with 
their prices 

TV with 
their prices 


Step: 3 

Reviewing 
the present 
lesson 


1. The teacher calls on 4 or 5 students to read the 
paragraph with the given words. 

2. The teacher puts the charts on the board/wall and 
call on two or three students to role-play the price 
lists on the basis of the given examples. 

* 

3. The teacher dictates 10 of the confusing words 
and then they are allowed to exchange their papers 
with each other 

4. In case of finding students making mistakes the 
dictated words should be written on the board for 
assurance. 


the chart 
for cars' 
prices 

the charts 
for TVs' 
prices 
board 


Step: 4 

Evaluation 
Class work 
Home work 


1. Three students from different levels are called to 
read the paragraph and later on two of them role- 
play the list for prices on the basis of the example. 

2. The teacher assigns the students to use 10 of the 
confusing words in proper sentences 


list prices 
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Textbook: Intercom - 3 
Unit: 12 
Page: 138 



Class/level: 1 P Grade 
Time: 45 minutes 



Objectives: Students having received the lesson, will be able to: 

a. Get familiar with travel plans 

b. Get familiar with travel terminology 

c. Get familiar with grammatical structure 



Teaching Process 


Students/Teacher Activities 


Teaching 
Materials 


Step: 1 

Preparation & 
Reviewing the 
last lesson 


• Greeting the students 

• Arranging the chairs/benches 

• Calling student's roll 

1 . The teacher dictates 20 words from page 137 

2. The exchange their chairman for correction 

j. The teacher calls on some students to write 2 or 3 
words on the board 


A used 
ticket, 
A map, 
words, 
board 


Step: 2 

Presenting 
The new lesson 


1 . The teacher discusses the meaning of their new words 

2. The students read the passage silently for 
comprehension 

3. The teacher asks some general questions and the 
volunteer students respond accordingly 

4. The teacher tells the students to fill in the blank spaces 
within 5 minutes 

5. The teacher fills in the blank spaces with the help of 
students 


words 
' cards 

4» 


Step: 3 

Reviewing the 
new lesson 


1 . The teacher divides the class into 3 groups and gives 
each group 3 written questions to answer. 

2. The teacher then gives the- answers to each group in 
case of having made a mistake or mistakes. 




Step: 4 

Evaluation 
Class work 
Home work 


1 . The teacher dictates 1 0 words and then exchange 
their papers for correction 

2. The calls on individual students from various 
positions in the classroom to make sure whether 
they understand or not. 

3. The teacher assigns the students to use the given 
words in proper sentences. 

• 


cards 
cards 
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Textbook: Intercom - 4 Class/level: 1 2 th Grade 

Unit: | Time: 45 minutes 

Page: 10 

Topic: Pronunciation 

'es: Students after receiving the lesson under the title of "Pronunciation". They will 



Objectiv 



be able to: 

a. Improve their pronunciation 

b. Improve their spelling skill 

c. Asking and answering questions based on the patters 



Teaching 
Process 



Students/Teacher Activities 



Teaching 
Materials 



Step: 1 

Preparati 

on 



1. 

9 



Greeting the students 
Arranging the chairs/benches 
Calling the students' roll 



chairs 
benches 



Step: 2 

Presentation 
of a new 
lesson 



9 



J, 



The teacher pronounces the given words while 
the students are listening. 

The teacher pronounces the list of words once 
again and makes the students repeat after him or 
her 3 or 4 times-. 

The teacher calls on individual students to read 
the words with correct pronunciation. 

When the students grasp the pronunciation 
under item # 9, he/she shifts to item # 10 which 
could be taught as the following stages. 



Stage: 1 

The teacher writes the pattern on the board and 
explains the comparative forms of adjectives in real 
situations. Examples: This classroom is smaller then 
that classroom. That book is older then this one. Our 
classroom is more spacious then their classroom. 

Stage: 2 

The teacher call on some volunteer students to take 
turn in arranging one or two sentences on the basis of 

the given directions. 



Words 
cards 

Words 
cards 



Step: 3 



Reviewing 
the new 
lesson 



1 . The teacher call on 3 or 4 students to read the words 
with corrects pronunciation. 

2. Similarly, 2 or 3 other students are called to change 
one or two sentences to negative on the basis of the 
instruction under item # 10. 



Words 
cards 



Step: 4 

Evaluation 
Class work 
Home work 



2 



J, 



The teacher calls on 3 students at various levels to 
read the words under item # 9. 

Likewise, 3 students are called to change one or two 
sentences under item # 0. 

Exercises under item no. 1 1 and 12 should be done as 
home work 



Words 
cads 



home work 
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Textbook: Intercom - 4 Class/level: 12 th Grade 

Unit: 7 Time: 45 minutes 

Page: 82 

Topic: Making a decision 

Objectives: In teaching this lesson, students will be able to grasp: 

a. How to communicate with each other or elsewhere based on dialogue 

b. Improve their vocabulary power. 

c. Get familiar with some traffic signs and symbols. 



Teaching Process 


Students/Teacher Activities 


Teaching 
Materials 


Step: 1 

Preparation 


• Greeting the students 

• Arranging students chairs/ benches 

• Calling the students' roll 


Chairs/ 
Banches 


Step: 2 

Presenting the 
new lesson 


1. The teacher clarifies the meanings of the new word 
put on flash cards. 

2. The teacher plays the cassette and students listen to it 
carefully 

3. If a cassette player is not available, the teacher reads 
the conversation with a normal voice once or twice 
depending on students' abilities 

4. After the teacher's role-play, 2 or 3 volunteer pairs of* 
students should also role-play the conversation for 
better understanding. 


Words 
cards 

Flash 
Cards 
Type 
recorder 
and cassete 


Step: 3 

Reviewing the 
new lesson 


1. The teacher calls on two volunteer students to 
role-play the conversation once again. 

2. The meanings of the new words should be 
reviewed with the help students. 


Words 
Cards 


Step: 4 

Evaluation 
Class work 
Home work 


1 . Two or three pairs of students of different levels are 
called to role-play the conversation while the other 
students are listening 

2. The teacher dictates 10 words from the same 
conversation and then writes them on the board for 
self-correction 

3. The teacher assigns the same dictates words as home 
work 


words 
board 
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cos = - cose 

sin (2n 7C±e) = ±sine 
cos (2n W±e) = cos e 
sin2 od= 2sina.cosa 

sin ±9= Jl- cose 
v 2 



sin(a±/J) = sinacos/? ±cosasin/f 
cos (a± /0 = cos a cos fi sina cos/f 
sin p + sinQ = 2sin p + Q cos^Q 
sin p - sinQ = 2cos£+i5 sinP-Q 

2 2 

cos p + cosQ = 2 cosH+^cos£z_9 
eosp - cosQ = -2smi^Qsin2z_Q 
sina cosp =i-[cos (a- /J) - cos (a+/J)] 
cosa cos0 =4 [cos (a- /J) + cos («+/?)] 
sinacos^ = 4 [ sin (a+/T)+ sin (a - /»)] 
cosasin^ = 4 [sin (a+j?) - sin (a-/?)] 

2.2 

cos2ct= cosa- sina 
cos 4 6= \ [\ + cose 

v 2 



4j l'i.L..O jLllls 


sina 


cos a 


tan a 


cotga 


seca 


Csea 


sina 


sina 




tana 


1 


i^seca- 1 


1 


i/l-cos a 


Vl+tana 


^Hcota 


sec a 


csca 


cosa 




cosa 


i 


cotga 


1 


^csca -1 


^Ht 2 g a 


^HCota 


sec a 


csca 


tan a 


sin a 


±Vl-cos a 


tan a 


1 




1 


^l-Sina 


cos a 


cota 


i^seca- 1 





\e 


0 


n 

6 


K 

4 


n_ 


n 

2 


2JL 

J 


311 

4 


5JC 

6 


n 


371 

T 


2JC 


sine 


0 


1/2 


V272 


VT/2 


1 


VT/2 


V272. 


1/2 


0 


-1 


0 


cose 


1 


VV2 


VT/2 


1/2 


0 


-1/2 


V272 


■VT/2 


-1 


0 


1 


tane 


0 


1 


1 






WJ 


-1 


-■✓373 


0 




0 


cote 




2 


2 


2VT/3 


1 


2VT/3 


VT 


2 




-1 




sece 


1 


2VT/3 


VT 


2 




-2 


-VT 


-2V5/3 


-1 




1 


csce 




VT 


1 


V373 


0 


VJ/3 


-1 


-V3 




0 





1YA 





c.n.s 


> 

M.K.S 


F.P.S 


Lensth JU-^qI 

• 


cm 


M 


Ft 


mass <li5 


sr 


Kg 


Slug 


Time ou>j 


sec 


Sec 


Sec' 


Area 4jxLw 


2 

cm 


2 

m 


ft 2 

11 


volume jx>w> 


J 

cm . 


m 


Ft J . 


Velocity cjlp ^ 


cm/sec 


m/sec 


Ft/sec - mil/hr 


Force -Weight 


uyne , gr^ 


N kg 


(lb) pound 


cijjjl _ jib 

Work - Energy 


erg , gr^cm 


Joul , kg^rn 


Ft- lb 


Power (j\y 


erg/sec - 
gr^cm/sec 


watt , kg^m/sec 


Ft - lb/sec , Hp 


Momentum ^lo y 


grcm/sec 


kg m/sec 


Slug Ft/sec 


Acceleration 


cm/sec^ 


m/sec^ 


Ft/sec^ 


Impulse <jj*i> 


dy - sec , gr^.- sec 


N - Sec. kg j,- sec 


lb - Sec 


Density 


, 3 
gr/cm 


kg/m 


Slug /Ft J 




dy/cm J , gr^/cm^ 


3 3 
N/m , kg^/m 


lb/Ft J 



Torque Sy 


dyncm - grxm 


Nm , kg^m 


Lbft 


Moment 01 
Inertia 


2 

grcm 


v 2 
Kgm 


Qlnrr Vf^ 

oiUg rl 


rressure ju*« 


2 

dyn/cm =Ba 

, 2 

grVcm 


N/m 2 = Pa 
2 

Kg^/m 


lb/ft 2 




calory 


kcal 






cal/c° 


kcal/c° 






Fr St. coulomb 


coulomb 




LTV* 
♦♦ 

Electric field 


dy /st.co 


N/co, V/m 

• • 






D - cm 


D - m 




Moment 


dyn-cm 


Nm 


lb -ft 


Resistance 




ohm (D) 




Electri Potential 




Volt (V) 




Electri Current 




Ampere 










• 






■ 




* 




• 


• 

- ♦ 



♦ 

i^uuo British j 3 \ ^^LLJi (IS) U aJ^cCl ,; (M.K.S) y (c.g.s) j 



£ I • c c • 



Pico 


,o- 12 


(P) 


1 PF - 


: Pico Farad =10 ^ farad 


nano 


io- 9 


n 


Ins 


-9 

: 1 nano second = 1 0 second 


micro 


,o- 6 




1JIA = 


-6 

= 1 micro ampere =10 ampere 


Centi 


io" 2 


c 


1mm = 


-> 

1 millimeter = 1 0 meter 


Kilo ' 




K 


lcli 


= 1 centi liter =10^ liter 


Mega 


10 


a it 

M 


lKg = 


-> 

1 Kilogram = 10 grams 


giga 


io 9 


G 


lMW = 


6 

1 Miga watt = 1 0 watts 


Femto 


in" 12 


r 


lLrev — 


9 

l giga electron — volt — iu electron — vo its 


A A 1 

Atto 


10 


a 






lera 


10 


T 






Time 










1 day = 


1,44 x 10 


min 


4 

= 8,64x10 sec 


1 year = 


= 8.76x1.0 J 


hr = 


5 

5.26 x 10 


7 

min = 3.15 x 10 sec 



Length ( ) : 

♦ 

1 meter (m) = 100cm = 39.4 in = 3,28 Ft 
1 centimeter (cm) = 10 milli meter (mm)= 0,394 in. 

3 

1 Kilometer (Km) =10 m = 0,621 mi 
1 foot (Ft) = 12 in = 0.305m = 30.5cm 
1 mile (mi) = 5280 Ft = 1 .61 Km 

1YA 



Area ( u ih»Q: 

o 4 o 19 '2 

1 m - 10 cm = 1.55 x 10* in~ = 10.76 Ft 

2-4 2 "2 
lcm = 10 m = 0, 155 in 

2 3 -2 ? ? 

IFt = 144 in* =9.29 x 10 rrT = 929 cnT 



Volume ( p** ) 



lirf 1 = 10 J liters = 10 ' cm J = 35,3 Ft" 5 = 6.10 X 10 in 



1 Ft*' = 1728 in J = 2.83 x 10" ; m** = 28.3 liters 



Velocity. ( Mfi j*)'. 

1 m/sec = 3.28 ft/sec = 2.24 mil/hr = 3. 60km/hr 
1 ft/sec = 0.305m/sec = 0.682 mi/hr =1.1 km/hr 
1 km/hr = 0.278m/sec = 0.91 3 Ft/sec = 0.621 mi/hr 
1 mi/hr = 1 .47 Ft/sec = 0.447 m/sec = 1 .61 km/hr 



Mass ( <4£ > : 



I kg = 10 gr = 0.0685 Slug 
ISlug = 14.6 kg 

, oj 4JjUj o j~< (jjj 8^3^ (32.2) j 4_> ^5. a . -> j <UjS 1 slug : c^jj 
1 atomic mass unit (u) = 1 .49 x 10 J = 931 Mev 

Force ( djja )'. 

1 Newton (N) = 0.225 lb = 3.6 oz 

1 pound (lb) = 16 ounces (0Z) = 4.45 N 



m 





\ v 


V T 














a . / V 5 i ^ , aW f A ^ <d i A*4 










j , ia f f A ^ A ; ( f SJ \ 


T • 


A 
*\ 


A W 

AT — 




d *J& ( f \ * ^ d i A$ ( f O 


\ 


\ Y* 

l ) 


a^fo 


AV 














A 
Q 


\ » 

» 


\ * A 




** * 










i • • j A ( . . ~ v 

t 












A 








t t| Lfl , ^ . i( \ f : *♦ t 1 . . t is i C , ii^J _J l b ♦ 1 N 












WW 

V 


A 


v y a 


i \ A 


. j^ft ^ A f ^ ^ I * ... i*»a» — 

♦* 










4juA9 .(A V c 4-wa3 (A &) 


1 


















• 


■T 






- \ 





^ 454 grm j L, 3 \ 0.454 kg j <jjj <K« ( 1 ,b ) ^ <f J ^ J ' 



I Kg = 9.81N = 9.81 x 10' dynes 
lgr f = 981 dyn = 0,00981 N 



Pressure ( jlii ) 

-> -~> 2 -4 2 

IN/m - = j p a = 2.09 x 10 " lb/ft = 1 .45 x 10 Ib/in 

1 lb/in 2 = 144 lb/ft" = 6.90x1 0~' N/nT = 6.90 x 10 pa 

1 atm= 1.013 xl0 5 N/m 2 = 14.7 lb/in 2 = 1.013 X 10 pa = 760 mm- Hg 



i 

1 Ks*/m~ = 9,81 pascal 



? 6 ^ 

ertVcm = 98 1 Ba = 98 1 dy/cm" 1 Bar = 1 0 dy/env 

? 

1 jLibar = ldyn/cm 

Energy ( ^jjif i jlS ) 

-4 18 
1 jul (J) = 0,738 Ft - lb = 2.39 x 1 0 . kcal = 6.24 x .10 e V 

-4 

1 Foot - pound (Ft - lb) = 1 .36 J = 3.25 x 10 Kcal 
1 Kilo Calorie (Kcal) = 4185 J = 3077 Ft - lb 

-6 -9 
1 electron volt (ev) = 1 0 Mev = 1 0 Gev = 1 ,6x : 0 

7 7 
1 KiiJn = 9,8.1 = 9,8 x 10 erg = 9,8x 10 dy cm 
t 

1 gr xra = 98 1 erg 



1 



3 3 10 
Ikj = 10 j = 10 Nm= 10 erg 

1 Ft - b = 1 .2549 Joul 



U 



Power ( *-tflia ) : 

I watt = j/sec = 0.738 Ft - lb/sec 



.10 

1 kilo watt (kw) = 1 0 watts = 1 .34 Hp = 1 0 erg/sec 
1 horse power (hp) = 550 Ft - lb/sec = 746 watt 
1 Hp = 75 kg^n/sec 

lgr cm/sec = 981 erg /sec 
f 

1 ku ,cm/sec = 9,81 watt 
I 

7 

1 watt = 1 0 erg/sec 

Temprature £*jfj* «*) 

Tc= — |- (T f -32°) 

_9_ T 32 o 
f 5 c 

= T +2 73° 
k c 

4c° = 5R° 



9R° = 4 (F - 32° ) 



lKLcal = 10 J cal 
1 cal = 4.185 Joul. 

1 T r = 1 0 J Kcal 
IT =10 cal 



aIua-Ua> *U ( M.K.S) 
. j >, u «.i. u .4.> 4-) (c.g.s) 

♦ 

^wiu«» o (M.T.S) 



Ml 



Cal / c° 



Kcal/c° Tr/c° 



Cal/g.c° Kcal/kg.c 0 

gr/cm 3 , Kg/m 3 , Slug/Ft 3 

dy/cm 3 , gr^cm 3 , N/m 3 , Kg^m 3 , lb/ft 3 

(acceleration) <y$^f* a 

m/sec 2 , cm/sec 2 , Ft/min 2 , mil/hr 2 , km/hr 2 

Nm, dycm, lb -Ft, kg f m, gr f cm 

kgm/sec, grcm/sec, . slug Ft/sec 



ur 



Angular velocity : ( <y*4ftf$ js>mtj •> ) 

Rad / sec , Rev/sec, Rev/min 
1 Rev/sec = 6.28 Rad/sec 
lrpm = 0.105 rad/sec 



1 






JLS <w «i( >l 






1 




(Mercury) 


6 

57,87 x 10 


0,241 


°3 

3.28 x 10 


6 

2.57x10 


2 




(venus) 


6 

108,14x 10 


0,615 


24 

4. 83 x 10 


6 

6.31x10 


~» 




(Earth) 


6 

149,50 x 10 


1,000 


24 

5.98x 10 


6 

6.38 x 10 


4 




(Mars) 


6 

227,79 x 10 


1,1881 


23 

6.37 x 10 


6 

3.43 x 10 


5 




(Jupiter) 


6 

777, 8 x 10 


1 1 ,862 


27 

1.90 x 10 


7 

7. 18x 10 


6 




(Saturn) 


6 

1426, lx 10 


29,458 


26 

5.67x 10 


7 

6.03 x 10 


7 




(Uranus) 


6 

2867,7 x 10 


84 013 


25 

8.80 x 10 


7 

2.67 x 10 


8 




(Neptune) 


6 

4494 x 1 0 .. 


164,79 


26 

1.03x10 


7 

2.48 x 10 


9 




(Pluto) 


6 

9508 x 10 


248,43 


? 




40 




(Sun) 






30 

1.98 x 10 


6 

6.95 x 10 



VAr 



Specific Heat ^jUt ^a$a^ 



j/kg - grad 


Cal/ gr - grad 




978 


0.19 




139 


0.033 


( i_->Lo- ;...>■> ) OjL 


235 


0.056 


J j 


378 


0.09 


• 


387.6 

t 


0.095 




. 475 


0.113 




504 


0.12 




882 


0.21 




924 


0.220 




1764 


0.42 




2100 


0.50 




2142 


0.51 




2436 


0.5$ 




2583 


0.615 




4200 


1.00 





directive Index) <M£J> jLfirf 4 £4f* JMfii A 





1 


1 


— - -- — 


l-.: 


33 

* 






1.4 




1.5 

■ 


♦ ♦ 


h 


1.5 




? 5 




'- — r w» 

Relative Density tittle {J** 


1:26 




0.24-0.18 




2.15 




0.7 Lu^ 




2.6-2.4 




0.8 




2.7 




0.81 




7,8 




0.87 




7.1. 


* 


0.917 




! 13.6 

i 
i 




0.96 




19.3 




1.00 




11.4 


VJ- 1 


1.06-1.03 





*dij9 ^jdjl * $f tadf^Lfcs ijatyn^® a 





Q m 


l/c° c-juj^? 




2, 8.10" 8 


0.0036 


4jlw a 1 


11. 10" 8 


0.0055 


— - 'i ■ * 

. ♦♦ ^ ♦ ♦♦ 


5,5 xlO" 8 


0.0045 




1,54. 10' 8 


0.0041 




1,5 . 10~ 8 


0.0040 




19,5 0 10" 8 


0.0042 




15 . 10" 8 


0.006 




1.27xl0" 8 


0.00340 



30 

1, 97 . I D Kg 


A l"< J J 


1 


24 

j, 98. lU Kg 


♦ 
* 


2 


22 

1U Kg 


♦ 


3 


-23 

J. 1 U Kg 




4 


V. 1 L.1U Kg 


Him* l) ******* M M ' .*» 


5 ' 


-77 

1 ,0 /Z. 1U Kg 


id 1*4^ /*4 A *V N /*» lis 4__} \ 


6 


1,0/J.lU Kg 


id 1 *« ^ ,* 4 A ^ ^ /* », A 1 1 ft I ) A 


7 


r nc . r 1 A ™ 

0, vjx lU m 


C 1 » ■ **4 lAJ ^5 


8 


6 

o,3 /. iu m 




9 


1 ,74 .11) m 




10 


1 1 

1 C w in 1 A m 

1 ,JX 1 U m 




11 


0 

3, 84 .10 m 


til 1 ^ ? 4. 
♦ I 


12 


2 

0.272 cm/see 


ijjvju^ 0 ^^-^ j j*^*-* ^'ji J J 

* 


13 


2 

g = 1,635 cm/sec 


1 v 1 ■ — ■ ' 


14 



UY 





* ♦ 


1 r 
1 J 


1 400 ke/ni 




1 O 


5500kg/ni 




1 / 


8 

3.10 m/sec 


t 




2.99.10° m/sec 


t 




6,67. 10" 8 
Nm 2 /Kg 2 


♦♦ ♦♦ 


20 


9.10 y Nm z /c 




Z I 


8,85 . 10" 12 

2 2 
C z /Nm z 


♦• ♦♦ 


22 


R=8,314 J/mol.K 0 




- 15 


F = 9,65. 10^ Co 


»♦ 


z4 


m = &48xl0 J kg 




Z J 



♦ t« ♦ 

aJUJt>^ 



Temper- 



ature 



0 



10 



0 



0.99988 



0.99974 



0.99993 



0.99965 



0.99997 



0.99955 



0.99999 



1.00000 



0,99942 0.99930 




5 



0.99999 



0.99915 



0.99927 



0.99900 



7 



0.99993 



0.99885 



8 



0.99988 



0.99870 



0.99982 



0.99845 



Densities Substances: 




Critical angles: 



Substan ce 

Crown glass 



Flint glass 



Critical angle 




susbstance critical angle 

Diamond Uli 
Glycerine 



♦♦ I *♦* ** 



4_j ^>-o 



r 



v 



V 



A 



W 



V 



A 



f>* — ^Ji J J 1 V — jjjj f j* 



J 



Y* — ^ 



n _ y\ 



4jj2Llk« 4Aa c J^oj^ ^j^p ajIuJ ckj^I-Si 



fa — tv 



<W_ VY 



<£5 



j <CL*>j* <u jjjjLLLLo j . l5j-!j j>*-^ SjjLJLq 



u 



i — i VJJ — ^ J 



«u>>j ax^+ bx + c j 

Ij-u jwIS 



Definition 


Unit Conversion Factors 


Length 




-> 

1 kin —10m 


i u m/ 1 Km — i —Km/ 1 u m 


.9 

lcm - 10 in 


.? _? 
10 m/ 1 cm - 1 - cm/ 1 0 m 


2 

oi 1 m — 1 u cm 


2 2 

III i*v* / 1 t-^\ 1 I i-v"> /III a*» «-*v^ 

i u cm/ 1 m — i — i m/ 1 u cm 


^> 

1 mm = 10" J m 


10 m/1 mm =1 = 1 mm/ 10 m 


-> 

or 1 m — 10 mm 

V_7 | 1111 1 V/ II 1 1 1 1 


10 mm/1 m = 1 = 1 m/10 mm 

1 V-/ llftftlft/ft lift A » ft ft ft / ft V 1 ft ft I ft ft 


i i /a -6 
1 um =10 m 


10 m/ |im = 1-1 urn/ 10 m 


or 1 m = 1 0 jam 


6 6 
10 um/l m = 1 = 1 m/10 |Lim 


1 km — u.oz 1 mi 


O fxl 1 mi/ 1 V m — 1 — 1 b ro /O A'") I mi 

u.oz i mi/ l Km — i — i Km/u.oz i mi 


1 in = 39.4 in 


39.4 in/1 m = 1 = 1 m/39.4 in 


1 in = 2.54 cm 


2.54cm/l in = 1 = 1 in/2.54 cm 


Mass 




1 kg - 10 g 


1 U g/ 1 Kg — 1 — 1 Kg/ lug 


1 mg = 1 0 g 


10 g/lmg = l = l mg/10 g 


or 1 n = 10 msi 

v 1 'to * w & 


10 3 me/l 2=1 = la/10 3 mg : 


iMg =10 


10 g/1 jag = 1 = 1 ng/10- g 


6 

or lg = 10 ug 


10%g/Ig= 1 = lg/10%g 


I kg — z.zU lb 


O OA lk/11/r, — 1 — 1 Lr>*/0 OA IU 

Z.ZU 10/ I Kg — I — 1 Kg/z.ZU 10 


1 lb = 454 g 


454g/l lb = 1 = 1 lb/ 454 g 


1 oz = 28.4g 


28.4 g/1 oz = 1 = oz/28.4g 


Volume 




1 L = 10 J mL 

■ m * ft * S lift m i 4 


10 J mL/1 L = 1 = 1 L/10 J ml 


ImL = 10° L 


10 L/l mL = 1 = 1 mL/10 L 


1 mL = 1 cm 


1 cm /I mL =1 = 1 mL/1 cm 


1 L — 1 .Ut> qt 


I .Uo qt/ 1 L — 1 — I L/ 1 .Uo qt 


1 L = 0.265 gai 


0.265 gal/1 L = 1 = 1 L/0.265 gal 


Pressure 




1 atm = 760 mm Ha 

i v% v-i i i / vy vy 111111 * a <■> 


760 mm Hn/ 1 atm = 1 = 1 atm/760 mm Ha 

# W ■ 4 ■ ft * ■ Jft A ft Wt>Vl MB ft ■ «r*' V ft ft ft r f V/ ■ ft ft ft ft ft ft A W 


latm = 1.01 x 10 5 Pa 


1.01 x 10 5 Pa/1 atm =1 = 1 atm/ 1.01 x 10 5 Pa 


1 atm. = 14.7 lb/in 2 


14.7 lb/in 2 / 1 atm =1 = 1 atm/ 14.7 lb/in 2 


I bar = 1 0 5 Pa 


10 5 Pa/1 bar= 1 = 1 bar/10 5 Pa 

* * 


Energy 




1 kJ - 10 3 J 


10 3 J/1 kJ = 1 = 1 kJ/10 3 J 


1 kcal = 1 0 3 cal 


10 3 cal/ 1 kcal =1 = 1 kcal /10 3 cal 


leal = 4, 184 J 


4.184 J/1 cal = 1 = 1 cal/4.184 J 



: x x xxx" 

Ro - 6400 Km 



2feh 



S h g R, 



; : : 


Cm/Sec 2 




<L) ClMjd g J 

Cm/Sec 2 


•* 


979,58772 




979,140560 




979,62352 




979,17058 




978,32879 




979,13052 




979,77331 


* « 


979,53260 




979,129764 

• 




979,67408 






^jbw cnSjj> (JjjjIj J 




G = (0 o t + 1 / 2 «t 


d = v 0 t + l A at 2 


co t = co 0 + at 


V t = V 0 + at . ' 


o> t 2 - (0 o = 2a 0 


V t 2 -V 0 2 = 2ad 


a _ cot - coo 
t 


a- v t- y o 
t 


x = la 


F = m . a 


W = x6 


W = F.d 


p= T0 

t 


p = w 
t 


E R = I/2 ICO 2 


Ek = V2 mv 


M = IC0 


M — mv 



\\\ 



i 



. WAI JL. rJr . v 1 ^ ./WJ 3 tH^'jLJ - ^ ■ Xfc3K * ^ ^ 



■ — ft 



. j, \<m JI5 



_ r UJI ±>U,y r <u^h _ Jj-^ 3-%* J BEFARe j .A 



. JL5 (SAB) 3I Jl r 



. » r • • • jU p^tJ — °j3^. ^~>>> -> 



.V 



.A 



. I> \<\aa J15 - (SAB) i J^I-^-jjJj j - «u)U*~, oj!>> 
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4-j «. > 



5jJ 



YV 



m — w 



i : 
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